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MBMS Acknowledgements on RACH 
FIELD OF THE INVENTION 

The present invention relates to methods and arrangements in 
5 a mobile 3 rd generation communication system and user 
equipments intended for usage in such systems. It relates in 
particular to an efficient uplink channel handling for 
transmitting of control or feedback information related to 
the Multimedia Broadcast Multicast Service (MBMS) . 

10 

FIEIiD OF THE INVENTION 

MBMS is a service for transmitting data from a single source 
entity to multiple recipients in the downlink. There are two 
modes of operation defined, the broadcast and the multicast 

15 mode, serving a specific group of users that have in advance 
subscribed to or applied for a service on certain 
predetermined conditions. This is defined, inter alia, in 
3GPP TS 25.346 "Introduction of Multimedia 

Broadcast /Multicast Service (MBMS) in the Radio Access 

20 Network (RAN) ; Stage 2* issued by the 3 rd Generation 
Partnership Project (3GPP) . The- service is considered to be 
a "best-effort" service, e.g., with no requirements for 
retransmissions in case on lost data. Therefore, originally 
no uplink has been considered, e.g., for transmission of 

25 feedback information from the user equipments or receipt 
acknowledgements of transmitted MBMS-data. An uplink 
communication is only provided for by a retransmission 
request on a higher layer that can be requested by the user, 
e!g. when an MBMS -me s s age has not been correctly received. 
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However, there might occur circumstances in using MBMS where 
it would be highly appreciated to receive feedback 

information of user equipments using an MBMS- service, e.g. 

V 

for charging purposes or in order to exclude fraudulent 
5 users from applying the service. One conceivable approach 
for sending uplink feedback infonhation is to use the random 
access channel (RACH) , which constitutes a common uplink 
channel that is supported by all user equipments. The 
principles of the Random Access Channel are defined, e.g., 

10 in 3GPP 25.922, Annex H. The random access channel bases 
channel access on a slotted ALOHA scheme with random 
selection of available channels. Figures la and lb 
illustrate two examples of suitable RACH/PRACH configuration 
possibilities for one cell. The upper part of the figures 

15 illustrate the one-to-one mapping between random access 
channel (RACH) and physical random access channel (PRACH) . 
Each RACH is specified via an individual Transport Format 
Set whereby the associated PRACH employs a Transport Format 
Combination Set with each TFC in the set corresponding to 

20 one specific TF of the RACH. The channel can be sub-divided 
into up to 12 available sub-channels, whereof each sub- 
channel can be further divided into a maximum number of 16 
sub-channel portions by help of a preamble signature 
pattern. This allows for a grouping, or partition, of the 

25 sub-channel space, which then can be assigned to user 
equipments according to a priority indication of the 
transmission for a particular service or according to the 
priority of the user equipment itself. For each PRACH a set 
of up to eight partitions can be defined for the 

30 establishment of Access Service Classes (ASC) . An ASC 
consists thus of a PRACH partition and a persistence value. 
When a user equipment uses the RACH, it randomly picks a 
signature and sub-channel among the partitions, which it is 
allowed to use, and uses this as basis for the transmission 

35 of a RACH-message . If there is a collision, i.e. several 
user equipments picking the same preamble and sub-channel at 
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a time, the user equipment will wait for a random time and 
then try again. This random time scheme works in normal 
cases when a large number of user equipments do not use the 
channel at the same time or if they are not synchronised in 
5 the beginning of the RACH usage. 



SUMMARY OF THE INVENTION 

Hitherto no specifically dedicated uplink channel has been 
defined for MBMS transmissions.. Instead, the normal random 

10 access channel (RACH) shall be used for transmitting 
feedback information, e.g. acknowledgement of received MBMS 
data, to the unit that delivers MBMS-data. However, as the 
random access channel is not designed to handle large 
numbers of almost simultaneously starting channel accesses 

15 of user equipments that intend to send feedback messages, 
the transmissions would collide so that no reasonable usage 
of the random access channel is possible. In addition to 
this, transmissions relating to MBMS feedback will also 
collide with other non-MBMS transmissions. 

20 It is therefore the object of the present invention to 
achieve a method and arrangement that avoids collisions on 
the random access channel due to transmissions of MBMS 
feedback information on the random access channel. 

The solution according to the present invention suggests a 
25 division of an MBMS-session into a first period for 
transmission of MBMS-data to user equipments and a 
subsequent second period for receiving feedback information, 
e-.g. MBMS-data acknowledgements, from said user equipments. 
The present invention further suggests a spreading of the 
30 uplink transmission of said feedback information from said 
user equipments in order to minimise collisions of such 
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transmissions on the uplink channel. The spreading is 
performed at least over time or, additionally, with regard 
to another distinguishing channel property, e.g. a RACH sub- 
channel or RACH-signature. 

5 It is an advantage of the present invention that collisions 
on RACH can be avoided when sending volume based MBMS- 
acknowledgement messages by preventing all user equipments 
to start transmissions at the same time. 

It is another advantage of the present invention that MBMS- 
10 acknowledgements do not interfere with other normal non-MBMS 
related uplink activities. 

It is yet another advantage of the present invention that 
the network has control of the amount of collisions that 
should be allowed for MBMS- acknowledgements . 

15 It is thus another advantage of the present invention that 
the service provider can retrieve additional feedback 
information that can be used, e.g., for charging purposes or 
to prevent a fraudulent use of the service. Such feedback 
information can indicate, e.g., whether or not data has been 

20 successfully received but also the quality of the received 
data . 

Other objects, advantages and novel features of the 
invention will become apparent from the following detailed 
description of the invention when considered in conjunction 
25 with the accompanying drawings and claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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Figures la and lb show two examples from 3GPP TR 25.922 
v3.7.0 of FDD RACH/PRACH configurations in a cell. 

Figure 2 shows an example of an MBMS-session with uplink 
transmission of acknowledgement messages that are spread 
over at least the parameter time. 

Figure 3 illustrates a flowchart to achieve a spreading of 
the transmission of MBMS - acknowl edgemen t s at least over the 
parameter time as implemented in the user equipment. 

Figure 4 illustrates a flowchart to achieve a spreading of 
the transmission of MBMS-acknowledgements at least over the 
parameter time as implemented in a network unit. 

DETAILED DESCRIPTION 

When considering a very large number of users of an MBMS- 
service within a same limited geographical area, e.g. 
thousands of users at a sports arena/ the introduction of a 
RACH-based MBMS-uplink implies the problem that the uplink 
radio interface between said user equipments and the network 
system is not capable to support the transmission of uplink 
feedback information from each of said user equipments. 
However, said feedback will be necessary, inter alia, to 
allow a correct billing of the user equipments or to prevent 
a fraudulent use of the service. The reason for said 
problems is that the current uplink channel structure is not 
designed for a large number of users starting almost 
simultaneously to send feedback messages. Thus, when using 
the normal RACH uplink channel, which is based on a slotted 
ALOHA- scheme, as the MBMS-uplink channel all receptions will 
collide with their transmissions making it thus irrpossible 
for any user to use the uplink channel. This is because all 
user equipments receiving MBMS-data get the last part of a 
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MBMS-data portion virtually at the same time and also start, 
as a consequence, sending their acknowledgement messages for 
said received MBMS-data virtually at the same time. In 
addition to this, the user equipments using the MBMS-service 
5 and sending the MBMS - ac knowl edgemen t s will interfere with 
other user equipments, which do not use the MBMS-service and 
trying to access the network. In scenarios with a large 
number of user equipments this will lead to a deterioration 
of the system performance and will prevent the system from 
10 utilising an efficient charging that bases, e.g., on volume 
of content of MBMS-data messages that have been sent to a 
user equipment. 



Each MBMS-session is sub-divided into distinct periods for 
the transfer of MBMS-data messages from a radio base station 

15 21 to the group of user equipments UE^.UEn 22, which 
participate in said MBMS-session and are served by said 
radio base station, and for the transfer of feedback 
messages from said user equipments back to said radio base 
station. This is illustrated in figure 2. During a "MBMS 

20 data transfer period" at time ti the radio base station 21 
sends on a physical channel resource one or several MBMS 
data portions simultaneously to the user equipments UEi_UE n 
22. However, in case of a very large number of participating 
user equipments, it might be a conceivable alternative to 

25 apply more than one physical channel resource. Then, during 
a subsequent W MBMS data feedback period" each of said user 
equipments UEi...UEn 22, which was supposed to receive the MBMS 
data portion, sends an acknowledgement message for the MBMS- 
data, which has been successfully received during the 

30 previous period. The spreading of the transmissions of 
acknowledgement messages during the data feedback period is 
illustrated by the time period (t 3 -t 2 ) during which said 
acknowledgements are transmitted. After the data feedback 
period the radio base station 21 sends at time t 4 a new data 

35 portion 25 to the user equipments, either immediately or at 
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the time when there is new data to transmit. In case that 
the user equipments need a new ciphering key for decoding 
following MBMS-data messages there must be a certain guard 
time, e.g. (t 2 -ti) or (t 4 -t 3 ) , between the "MBMS data transfer 
5 period" and the "MBMS data feedback period". This, however, 
is not necessary in other cases. 

The following will describe several alternative embodiments 
to realise a spreading of the transmission of 
acknowledgement messages according to the present invention. 

10 Figure 2 shows a spreading over time for the various MBMS 
acknowledgement messages. As explained below, the spreading 
can also be achieved by means of applying other 
distinguishing channel properties. In general, the extent of 
spreading depends mainly on the number of user equipments 

15 using the random access channel. The following alternatives 
still imply the possibility that several user equipments 
start sending acknowledgement messages at the same time as 
long as the number of user equipments is not too big. 

Figure 3 illustrates a flowchart describing an embodiment of 
2 0 the present invention as implemented in the user equipment. 
A user equipment participating in an MBMS-session has 
successfully received 32 a MBMS data portion. In order to 
avoid that this and the other, user equipments, which all 
participate in the same MBMS- session, transmit the RACH- 
25 message including the MBMS-acknowledgement message at the 
same time, the user equipment has determined a delay time 
period T ± and does not start sending the acknowledgement 
message ACK± for said received MBMS data portion before the 
lapse of a certain predetermined waiting time Ti 33, which is 
30 uniquely assigned for this specific user equipment. 

Said waiting time Ti must not exceed a certain upper 
threshold value, which defines a maximum permitted duration 
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of the "MBMS data feedback period" . The threshold value has 
been illustrated in figure 2 by the time period (t 3 -t 2 ) 
during which said acknowledgements are transmitted. This 
time period is, in principle, a function of the number of 
5 available sub-channels and signatures on the random access 
channel and the number of user Equipments that participate 
in the MBMS- session. The time spreading period, which is 
illustrated by the time period (t 3 -t 2 ) , must be selected the 
larger the more user equipments participate in the MBMS- 
10 session. On the other hand, the time spreading period can be 
smaller for an increased number of sub- channels and/ or 
signatures that are available on the random access channel. 



Each user equipment UEi applies thus within a given time 

15 interval Ti a fixed but unique time delay before starting the 
transmission of an acknowledgement message. According to a 
first embodiment of the present invention, as illustrated in 
figure 3, the user equipment itself calculates 31 the delay 
time period based on the UE-identity, e.g. the IMEI or IMSI, 

20 or another property that is unique to the user equipment. 
According to an alternative embodiment the network assigns 
said delay time period Ti individually to each of the user 
subscribing equipments UE ± . This is described in figure 4. 
The steps of determining and assigning can be done at 

25 certain instances of time during an MBMS-session, e.g. 
depending on the time when the user equipment has sent its 
latest MBMS-acknowledgement, or at the time when a user 
equipment participates in the MBMS-session. According to yet 
another embodiment of the present invention the time 

30 spreading for the transmission of the various 
acknowledgement messages is achieved by help of determining 
a- random waiting time for transmission of said messages, 
i.e. without further concerns on a parameter that is unique 
for each user equipment. This embodiment provides the 

35 advantage that it is very simple to implement; however, this 
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also implies an increased risk that several user equipments 
apply the same or an overlapping time delay. 

*. 

The flowchart of figure 3 illustrates the acknowledgement 
procedure for one of the user equipments participating in an 
5 MBMS-session. The user equipment UE ± , which has received a 
certain portion of MBMS-data, waits for a predetermined T it 
which is calculated and assigned to the user equipment as 
described above. Optionally # the user equipment selects 34 a 
sub-channel on the random access channel and a signature for 

10 sending 35 the acknowledgement message ACI^. After sending of 
the acknowledgement message, the user equipment waits 36 for 
the next portion of MBMS-data. As each of the user 
equipments UE i has an individual delay time this will 
prevent, or at least minimise, collisions of acknowledgement 

15 messages on the RACH- channel . At a time T i+1 the signature and 
sub-channel positions can be fully re-used again. This will 
prevent collisions and facilitates for the UTRAN to know 
which user equipment is transmitting at a certain 
signature/sub-channel . 

20 Figure 4 illustrates a flowchart describing an embodiment of 
the present invention as implemented in a unit of the 
telecommunication network providing the MBMS-service. 
Instead of the user equipment . calculating the delay time 
period it is another conceivable embodiment of the present 

25 invention that a unit in the network calculates 41 the delay 
time period T± for each of the subscribing user equipments 
UEi and, if applied, selects 42 a sub-channel and signature 
on the random access channel. The network unit provides 43 
the value of the determined delay time period Ti and, if 

30 selected, sub-channel and signature to the respective user 
equipment UE±. This can be done only one time for a MBMS- 
-s es si o n or more frequently during the session, e.g. in 
conjunction with the delivery of a new ciphering key to the 
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user equipment for decoding of MBMS-messages . Then, the 
network transmits 44 MBMS-data portions to the subscribing 
user equipments and awaits 45 a feedback information 
including at least an acknowledgement message for 
5 successfully received MBMS-data. 

When considering a large number of user equipments, a time 
spreading of the start of transmission of acknowledgement 
messages is probably not a sufficient measure to prevent 
collisions of transmitted acknowledgement messages. 

10 Therefore, in a further elaboration of the invention the 
user equipments start sending acknowledgement messages at 
different times and on different sub-channels and using 
different signatures. As illustrated in figure 1 the random 
access channel can be sub-divided into a number of sub- 

15 channels and signatures that can be assigned to user 
equipments. In terms of the flowchart of figure 3 the user 
equipment UEi starts after a delay time T± and allocates 34 
one specific signature, e.g. of a range from 0 to 15, and a 
specific sub-channel, e.g. of a range from 0 to 11, for 

20 transmission of the acknowledgement message. Thus, the 
acknowledgement message of a user equipment UEj, which starts 
at the same time Tj=T ± as the first user equipment UE t but 
using at least a different signature or a different sub- 
channel will not collide with the acknowledgement message of 

25 the user equipment UE ± . Also this alternative implies the 
possibility that several user equipments start sending 
acknowledgement messages at the same time as long as the 
number of user equipments is not too big. 



